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find f'(z).
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(06 Marks)

(07 Marks)

(07 Marks)

ilii

a. Show that f(z) = sin z is
b. Derive Cauchy Riemann polar form.

c

)

5 a. The

(i) Find K
(ir) Evaluate P(X <

b. The number of
probability 0.1
that, (i) no
(iu) Atmost 2

,,r,triiit.i

.".'.
!i

.,, I
.,llhiiNilililli'

lf (z) is analytic, aF(,)l) *
/ ^ 12

{9trrrr}=tay 'tl
\J/

,l,lrr.tlri!1irl.ti

' i:a'

lr'(r)l'

OR

of m variable X is iven by the following table

P(3<x < 6 ) (06 Marks)

lines busy at an instant of time is a binomial variate witli
line is busy. If l0 lines are chosen at random, what is the probability
y (ii) all lines are busy (iii) at least one line is busy

2 J 4 5 6 7x 0 ,1
3K * 2K) 7K+rP(x) 0 K 2K 2K,,,,,

are busy.

I of3

(07 Marks)

--

(07 Marks)
(07 Marks)

(07 N{arks)

analytic function f{z).
c. Derive Cauchy Riemann equation in Cartesian fonn.

Module-2
3 a. State and prove Cauchy's integral fot*rL" (06 Nlarks)

b. Discuss the transformation 0)=22 (07 Nlarks)
, c. Find the bilinear transformation which maps the points z=cD,i,0 into co = -1,-i,1

Also find the fixed points of the transformation.
,tt

4 a. Evaluate IJrl'a, whereCisthesquarewithvertices(0.0),(1"0),(1, l),(0, 1). (06Nlarks)

C

b, Evaluate i,-+ where C is the circle lrl=l (07 Nlnrks)

I tz*1)(z-27
c. Find the bilinear transformation which map the points Zr=i, Zz=1, 2. =*l onto the

points or = l, o2 = 0 , [D-, = "o . (07 Nlarks)



7a.

8

b

c. In a certain town the duration of a shower is

I8MAT41

ted with mean 5 minutes

) and Network Analysis (B) are

(06 NIarks)

(07 N{arks)
of regression of y on x

0 . Calculat. i, y and

(07 NIarks)

(06 NIarks)

(07 Marks)

c

of 10 students in
Module-4

two subiects, Field
below:

b. Fit a

c. Find the co

.",'--' lli*ijii+)$f"
-lir'

i*ti:',

,..,1m,

:rr

in the square sense for the following data

aoffelation for the data.

2 of3

;iiiJ 4 5 6 9 10Roll No. of the students I I

"1 
,5 4 7 10 1 6 9l3A

4 9 8 1 ) 3 10 5 7B \iil,l*6

x 0 I 1-
L" J 4

2.5 2.3v 1 1.8
ta
l.J

120x 50 70 100

v 12 15 2l 25

14 18122 26 30x 10

v 18 t2 24 16 30 36
(07 Marks)

OR
6 a. The probability density function of a random variable is,

Kx2, -3Sx<3
0, Otherwise

P(x) =

Calculate the Rank correlation coefficient.
b. Fit a la y - a+bx +cx' for the data.

OR
regression lines, show thata. If 0 is the angle between the two

I -r: o. o,,tan0=' ' . ,' '=))r o\ +o;

C.

8

8
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the discrete random variables
Module-S

9 a. Determine (i) Marginal distribution (ii) Covariance
X and Y along with the joint probabilit distribut

b. Ln324 throws of a
that the 'die' is an

six faced ' odd number tumed

c" A random sample of 10 bo
I.Q:70, 124,110, 101,
Does the data
significance?

mean LQ of 100 at 5(% level of

(07 Marks)

., b8lfirr]"1ir
'j 

".. ""j
,r,!,'.,'1ro.,u'j"

":i

up 181

(06 N'tarks)

times. Is it possible to think
(07 NIarks)

(Xotertoos = sdf)

(i) Null h

pro of the

E(Y)

.,,ii"'

OR
10 a. Exp

b

(ii) Confidence intervals (iii) Type I and Ii errors
(06 Marks)

XandY

Compute.
(')

))))i..

.,,r]] i,..

c. Fit

(iii) cr, and o"
(iv) COV(X, Y)
a Poisson distributio

,llir,, .i,;;,,;,11,'

18,''$'

i,,.1.".,,,t'

ri.. "

f

(07 Marks)

data and the goodness o1'fit given that X;,,. = 7.815 fbr

(07 Marks)
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F ounth Seneester E.E. Degnee Examination, Jan"/Feb " 2823

AdditEsnal Mlathematlcs - It
T'irr-re: 3 hrs. Max. Marl<s: 100

Note: Anstver onv, F-{YE frdl c\westions, cltoostng ONE /fu\[ questton Jrom each moclule.

Moduie-tr

I a Find the rank of the matrix
D
!
O
Tc-
a0

-o
O
d
O,

ab
zlt -'--
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.= cl

a l'
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=D
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_--, a.l
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E
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A-
a
J

I

I

2

0

1

T

I

I

0

1 -3

ta
I -J

b1, applying elementtrry roi,r' trausfortlatiotls

and also the corresponding eigen vectors

-1

-t
1

1

4

6

10

2

(06 NIarks)

(0'i &[anks)

(07 h,tarl<s)

(05 Marks)

(06 N'Iarks)

(07 N[arks)

(07 Ntarksr)

b SoIl,e the tbllowing systei]r o1'eclualions using Gauss elimination rrethod
x-2y 1 32 :2, 3x- Y r,12,:11 and 2r - ), - )z: 5

c. Iincl the eigen values of

A-
A1)\, -

111

1t1
' -l J

OR
2 a. Irind the rank oithe matrix by reducing if to echelon form

A:

2

4

6

2

3

5

I

2

a
-)

I
b. Test lirconsistency and solve 5x + 3y +7'z:4,3x* 26y +2'z-9,7x+2y+ lAz:5.

(07 NIarks)

c. Solvc the fbllow'ir-rg sy,ste rn olequ:rrions by Gar-rss ehmintrtion rnethod :

x r- 2y + z-= _1" 2x + 3y I 3z:10,3x --y+22:13. (07\,Iarks)

e!-odulq]
3 a. Find the interpoiating pol1,ns r-r-ri:1l for the fb values.

And hence evaluate f{rl).
b. The New'ton- Rapirson rnethod to f-rnd a realroot of the eor"tation

xt + 
"t 

t 3x * 4 : 0 byperflormirrg two rterations.

c'rdrc ErrlLratc I --, 
by W'eddle's rLrle taking seven orciinates.

J"l-t

1 of 3

X 0 1 2 J

10(x) I 2 I
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OR

4 a. Using Newton's interPolat ion fbn-nula find 11

(06 N[anl<s)

Fincl the real root of the eqr-tation cosx : 3x - I Coffect trpto tl,ree decimai uslng Regula

Iralsi method.
(07 NIarks)

(07 NIarks)

Modulq3.
5

(06 Marks)

(07 Marks)

(07 lVIarks)

OR

b

c. E,valuate
dx

by Lrsing Silnpson's 1/3''i rr-rle taking lbLrr eqLral strips

a. Solve DtY + 6D' Y + 1 IDY * 6Y: 0
,l

b Solve 1+-4v =co.h(2x-l)-.J'
dx-

c Solve y"+3Y'+2Y=12"r

6 a. Solve D'Y - 2 D'Y + 4DY * 8Y : 0'

b. Soive y" + 4y' -l2y : e" - 3 sin 2x

Sorieo! - 
d'I *4dJ*4v - x- -4x-(r

dr' dx dx

I

I
(l

,]

c

8a

Solve

(07 Nlarks)

Module-4
Formthe pDE byeliminatingtl-rearbitraryconstants z: alog(xt -yt)+b. (06lVtrarks)

:1o-z : cos(2x + 3y) (07 Marks)

0z

ax

(06 Marks)

(07 Marks)

(07 Marks)

(06 VIarks)

(07 Marks)

b.

c. Solve * z = 0, given that when x : 0, z: eY arrd^)Ctr.-

OR

Form the PDE by eliminating the arbitrary function

^l() 11

Solve: r =x+Y.
OX

(-t27. 
'n the when v = o. z: et and 

c' 
= a 'Solve 

#:z,giventhewhenY:0,2 
- fu

ry
Z

Z '-0.

b.

c.

52 3 4x 1

58 112 19110 /-oY

2of3

(07 Marks)

'(
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ModuIe-5
9 a. If A and B are any two events of S which are not rrutually exclusive then prove that

P(A U n)= r1n1+ P(B) - P(A n B) (06 Marks)

b. Define conditional probability. Given Ibr the events A and B, P(A) : , P(B) : 115,

pr A[-r n1-I" rrntr pl 11, ptq l,,,[1) r[E ] ,07 Nrarksr
t0 B tA) [8, [Ai

'fhree machines Mr, M: and M: prodLrce identical items of their respective output 50/o,40/,

and 39lo of iten-rs are flar,rlty, on a certain day, M1 has prodLrced 25o,/o of the total oLttput,

M: has produced 30% and M: the rerrrainder" Ari item selected at randotn is fbuncl to be

iaulty. What are the cliances that rt was produced by M:? (07 Nlarks)

1
4

C

10 a.

b

c,

()rd

A bag contains 8 white and 6 red balls. Irind the probabilityol'drau,ing two balis of the same

colour. (06 Nlarl<s)

State ar-rd prove Baye's theorem. (07 Nlarks)

I1'a parr of dice is thrown what is the probabilitl, that
i) The suu.i of'nLrtnbers is divisible by 4
ii) The nurnber on the trrst is greater than that on the second. (07 Nlarks)

+***>F

3 of 3
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I,'ourth Semcster I].8. f)egree Iixamination, .lan"/1,-eh. 202-1

Applied Thermodynamics

I'irrrc: -1 hrs. N.1ax. \larl<s: 100

i\ole: l. ,4nswer any Fll'E .full questiotrs, choosing OliE full question.fi.om each module.
2. Llse qf'thermodvnamic duta handbook i.s ltermitted.

Module-l
I a. I)erivc an c.xpre ssion lbr tlre efficiency of Otto cvcle. (08 \tarks)

b. ,\ :l cvlirtdcl'2 stt'okc pchol etrginc has a Lrore of 57 nrrr and strokc ol'9(i nrrn, I1s latcd spccd
ir lH00 tptr ntlcl is tcstr:d at this sltcccl against a brake, rvhlch has a tg;rlLrc at'l1 p1'0.j5(r pt'lirc 

ne1 blake load is t-55 N and the luel consumption is 6.74 lit/hr. The spccilic sravitv of'
the pctrol rs 0.7-15 and tt has a calonflc value of 142t)0 kJ/kg. A Morsc test is carlied ou1 apd
lile cvltttdct's are cut-otf in ordcr 1, 2. 3, 4 ivith comesponding brakc torquc loacls I I 1 . 106.-i.
10.1.2"" 1 I 1.3 N resl'rcctivel1r. Calcuiatc for thi-c spccd:
(ir lrc crrcirrc tol'qrrc
(ii) BMtsP
( iii) Ilrake-. tJtr-rt"ttr.ri clfiercncy
lir ) IIS[('
(\ ) \,{cchanii:al cl'flcicncv
(i r) Inriicirtcrl tirr:r'nriil cf'llcicnc\' 112 lt:rrl.s)

OR
2 a. Erplain krrocl<ing in SI cnginc. What are effects of knocking'? 196l\tarl<s)

b. ln iln air stanclard cliesel cycle, the compressron ratio is l6 arrcl at thc beginning of isentropic:
cr.rnrprcssion the tetrperatttre is 25oC and the pressLlre is 0.1 MPa. llcat is acjcietl gntil thc
tctlrllcrature at thc cnd o1'r:onstant i)rcssure proccss is 1500'C, C-alcLrlntc:
( i) 'l'he cut-off ratio
(ii ) -['he 

hcat sLrpp liccl pcr kg of air
tijii Thc ci,clc c1'{ir:iertcl'
(ir') -fhc 

nrean cllbctive pressure (12 \larks)

Module-2
3 a. l)e rir c atr cxpression fbr the efficiency of tSrayton cycle. (08 Nlarks)

Lr. In a gas tLrrbine installation, the air is taken in at I bar ancl 15oC ancl comprcssccl ro 4 bar.'lhc isentropic cfficicncy of thc turbinc and tlre colrpressol'arc 82').i, a;il 85,f 0 rcspcctivcl-r,.
I)etcnlitte: (i)(iornprcssion u,orl< (ii) I'urbine u,ork (iii)'l'lrcrnral et1lurcrrr:v

\fu'ltltl u'llttlri hc tirt' 11)1[rr1v1igl1lsrrt in the thc:r'r,.ra] clTicicncr, i1' u rtrlcnclator rr,ilir 75{).i.

c1'1cc1ir crtcss is irtitot'poratccl in thc cycle'/ Assir rnc rnaxinrunr cr,clc tcrrrl)crirtlrrc to bc
til5"K. ( 12 ]larl.s)

OR
a. I}plain how tlre reqeneration will improve the efficiency of thc Bra.vton cvcle
b. With a neat sketch. explain the working of turbo.jet engine.

(06 Marks)
(04 Marks)

I nl'1

4

U

n

tr
f ltt:
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c. ln an trpcn cl'e lc gas turbinc plant. ail cntcrs thc compressor i-lt I brrl und 17"(' 'l'lrc prcssulc
il llcr e()lnl)r'cssiorr is -l bar. 'l'hc iscntropic clficiencies ol''thc trrrbrnc and conrplcssor arc 35(',,
and 8()'r'i, r'cspcctivcly. Air'-fircl ratio is 80:1. Clalorific valr:c of-thc fircl uscci is :120(X) k.l'kg
Mass llor'v ratc ot'air is 2.5 kg/s. Determine the power output liom the plant ancl the cyclc
elficierrcy. Assun-rc that Co aucl y vaiues arc sarne forboth airand products of cou-rbustion.

( l0 IIarks)

a. with a scherllarrc and 'l'-S (-1irgr.n-,,ffi*. u,orkrnu (j1'r'r-lrt-ar \,{tpour po\\'cI c1,clc untl
clctiLtcc an e xpression tbr cyclc e fficie ncy. (10 \lrrkr)

b. Slcrnt cntcrs tirc turbinc ot'a stearn powcr plant, opcrating on llanliinc cvclrr^ .rt i() trrrr.

.l(X)"( I'lie condcnscr llrcssLrre is 0.1 bar. Stearr lcavirrg tlrc tLrrbiuc is 9U'l',, rirt ( ulcularr
the eriirbrrtrc e llicrcnc), ol'thc tLrrbinc and alsci the c:ycle clliciency, ncglccting tirc pirr-nir

\r,orl<. (lo \lrr-hr)

OR
a. With the help of'schematic diagrarn, T-S diagrarn explain regenerative vapoul'powel cyclc

lvith onc opcn fee d water heater and derive an expression lol tts thermal efJ-rcicncv.
(10 \larks)

b. An idcal rch,-'at c)rcle utiliz-cs stea1- as the working 1'lLritl. Stcarn a1 100 bar'. J00"('rs
uxpanciecl in the [{P turbinc to l-5 bar. Altcr this it is rehcatcd to 350"('at l5 bal antl is tircrr
cxlrandcci in Lhc Ll' tulbinc to thc conclenscr llresslrrc o1'0.-5 bar. Dctcmrrne thc tircnnul
.-,fJlcicnc)'rtnd stcanr rate. (10 Nlarks,t

a. With a ncat skctch, explain tt-,. *o.tr urabsorption rel'rigcration systcm.(l0 \Iarks)
b. It is rccluirccl to design an rir conditioning plant fur an oftlcc room with thc lbllowine

ctrtttl itiott>:
OLrttioor conciitions: l4'C DIIT ancl l0oC WBT
I{cclrrrrcri eoriiiitions: 20'(' l)[]'l'and 6002i, llH
i\rrror.rrr1 ol'lir uilcLr llrtcd ().1 rn' InIt't/l)el's()n

Seltirig caplrrritv ol'the otllce ,. 60
'l'hc rcqLtrrcd conciition is achievec'l first bi,heating ancl then b1, acliabatic hLrnriclify'ing.
[)ctcnninc' thc ibllowing:
(i) IlcaLing capacity of thc coil in l(W and thc surtacc ternl'ru1'u1111'r'reLlulrcrl i['tlrc bvlrirs:

lirctor o1'the coil is 0.4.
(iit Ciapacity o1'thc humidilier. (10 \Iarks)

OR
a. \\'rtlr lhc Irclp ol'schernatic diagrarn and appropriate psychrorrutrie t] iaglarn. cr;11;.iiri sLll.nluur

ltit'e onti iti.'rnins sv5tcnr lirr hot and dr1, clutdoor conclitions, (10 \larkr)
tr. ,\ l]r'corr-12 r'ctiigcrator lrrociLrcing a cooling e11'ect of 20 l<.1,'s oper:rtrlr on a sinrplc cyclc u'ith

prossurc linrits oi'1.509 bar and 9.607 bar. "l'he vapollr leaves the evaporator cL'y saturatccj
iiucl thcrc is no Lrndcr coolir-rg. f)eterminc thc power requircd by the rnachine.
I1'thc ccirnpressor ol)r'ratcs at 3ULt rpm and has a clearancc volurlc o1'3(lt, oi'strokc volumc.
deterrninc thc piston displacerlent of the compressor. I"or comprcssor assLnnL' that thc
crpausion iirll lar,v I'\'l 'l : constant. Civen

1-c urpcrat ure

6

7

ti

P

in bar

1,509

Spe cific hcat

"cl

-20

h Sl S k.t/l$i5_ *
116,61 0.073 0.7082 

i*o:68t I 0 141
*-- --f

I

I

Entha En iiJ
I l-l It.l

v,,f
hr

0. I 0E8 1 7.8

71.5340 t) 607 203.05 02116
/ I {l l\I q rlu r't

__t -
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Module-5
9 a. Derive the condititln lor minitrum work tn a 2 stagc ating air compressol'. tjsing this

c,onclition obtain the cxpression for urinimum lvo stagc compressl0ll. (10 Nlarks)

b ,\ single cylinder'. singlc acting reciprocatirtg rs bclt clrivcn I'rottl atr elcctrtr:

n'rotor a1 300 t'pttr. I'hc c-vlrntlcr tlialllete r is antl the stroke is 24 cm. The air is

retoS sphcre ancl tlrc lall' r"r1' t:tltnllrcsstoll l5
e,r,rlil rcs se c1

p\rt :-s - colr s1an1. tr'ind tlrc pou'e r of thc
fiom tlnc atttrosPlrc

rtiotor t f the transmission efficiency is 969'i,

r.rirtl thc''t,.. 1i311 1t-ral e l'f ic i cncy o1' thc rs 859i,. Ncglcct clearancc c1'lcct (10 )larlis)

R

10 E,xplain cLffbrcnt tyPe s of
e quattott, derive an expression

(06 \'larlis)

b. Stating from steadY flow fbr velocitv ol stcatlr
(06 )Iarl<s)

l0 hs/s ttl'sleam tt'otrl

0.92 and thc trictional
y. (.alcLrlalc

((]tl \lrrlir)

C

3 o1'3

*****<
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Meta centric he

Meta centre
lain different

c. Derive con

Write an expression for

(08 Marks)
(04 Marks)

coordinated for a fluid flow 3 dimensional steady
(08 Marks)

OR
of fluid in x, y andz directions. Differentiate between

(06 Marks)
4a.

b.

c.

local and convective
The velocity po ($) is given by the expression 0: -2ln (x2 + y'). Show that

it represents a case of fluid flow (06 Marks)
A solid 4 m has a height of 3m. Find the meta centre height when it is
floating with its vertical. The specific gravity of cylinder is 0.6.

I of2

(08 Marks)

ffi$ffiffiffiffi
18ME43USN

Fourth Semester B.E
FI

Time: 3 hrs.

3 a. Dcfinc the lollowing terms:
(i) Buoyancy
(ii) Centrc of buoyancy

b.

Jan./Feb .2023

Max. Marks: 100

a plpe m
other end

I

Note: 7. Answer any FIVE full questions, choosing ONE full question from each module.
2. Anlt missing data assumed suitably.

Nlodule- I
a. Define the following terms with SI units:

(i) Mass density (ii) Kinematic viscosity
(iii) Capillarity (iv) Compressibility (10 Marks)

b. An oil film thickness L5 mm is used for lubrication between a square plate of size

0.9 m x 0.9 m slides down as a inctined plane having an inclination of 20'with horizontal.
The weight of the squire plate is 392.4 N and it slides down the plane with a uniform
velocity of 0.2 m/s. Find the kinematic viscosity of oil. Specific gravity of oil is 0.7.

(10 Marks)

2 a. State and prove Pascal's law (06 Marks)
b. Derive an expression for total ptessure torque and of centre of p,ressure for an inclined

plane surfacc submerged in liquid. (06 Marks)
c. A simple U-tube manometer containing is connected to which a fluid of

specific gravity 0.8 and hdving vacuum is flowing. The of manometer is
open to atmosphere. Find the vacuum
two limbs is 40 cms and height of the

pressure ln a prpe, if the difference of mercury level in
fluid in the left from the centre of pipe is 15 cm below.

(08 Marks)
.,iI'

flow.

'"1'ffii*
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Module-3
5 a. With a suitable assumption, derive a Bemoulli's (07 Marks)

charges fromb. A pipe line is carrying an oil of specific the diameter of pipe
200 mm at section A to 500 mm at section 'B' is 4 m higher than A. If the pressure at

c.

6a.
b

c

7 a. Explain separation s methods of controlling boundary layer

8

9

10

,t<****

2 of2
,,illi

b.

b. Explain CFD and mention its applications.
c. Explain one dirnensional flow.

(10 Marks)
(06 Marks)
(04 Marks)

c. What is nonnal shock and oblique shocks? (04 Marks)

OR
Define the following terms:
(i) Mach number
(ii) Zone of action
t iii; Subsonic flow
(iv) Supersonic flow
(u) Transonic flow
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Fourth Semester B.E. Degree Ex
Kinematics of

l'inrc: 3 hrs \4ax. N1ar.l<s: 10()

Notc:,'ltrsrtter entj FIVE ffutl questiorts,cltoosing ONE fitll questiort fi,om enr:h ntrtdrtlc"

Nlodule-1
I,,. I),..1lrr,.tlt,'lrr1ln,,riitg.

(r) T-rrtk (ii) Kirrtrralic chain (iii) Dcgrcc of ll'ccrlonr (ir') Inr rrsit,rr (()() ]ttu-t.\)
b Frplain (lrttblcr's ct'ilcrion firr plane nreclranisnr. ((]6 \tarl.r)
c. \\ihat are qr:icl< t'ctunt trotion mechanisms'.) Whcn are they r:sccl'.) Skctch ancl crplaun thc

lirnctioning ofWhitu'orth mcchanisrn. (()li Nlarks)

2a.
OR

Deri ve an expr"ession lbr necessary condition o
stco'ing gcar u'ith ncat skctch,

amination, .Ian./F e b. 2023
Machines

lr. Sl<ctcir ancl explain fblior,r,ing nrechartrsn.rs:
(il l)rug irnk rncclranisnt (ii)Gencva u,ltccl. ilo )trrrl.s)

i].S1atcatltlplOVeKcntlec1y.s,h..,,.,,.W(()6}|arks)
il. Itt a reciprocating cnginc the length of crank is 2-5Omm and length o1- conncdrrrg rocl rs

1()00rnrr. The criink rtttatcs at an Lrnitbt'nr spccd o{'.10(t rpm irr cloclor.ise dircclion and thc
cranh is inclincd at 30" rtrth inner dead centre. The centre o1'gravitv of i:onnccting rocl is
l{){}r11111 fi',.111 11' ' e t'lrnli ert,l B) Klcin'i c()nslnlctirrn rletcrrrrirtc
{l) \,i:locit_v arrrl acceiu'tl ton of ptstorr.
( i i ) An srt l itt' r,i:loc'itr, lt rr rl rrcr:e1 g-ation ol c<rnr.rci:1 ins rrtrl
(lii) Vclttcitv and ltccclcration at the centrc of srirvitv oiconnectilri: r'oil (l-l Itartis)

olt
In a l'br"tr bar nrcchanisrr i\B(lD. AD is flred Iink ol- 120 nrm ionq" l'hc cranl, ,\[] rs 3Onrnr
atlcl rotates at 100 tpm ciockwisc while CD:60mm oscillirtcs aborrt D. Il(. ancl AD arc ol'
siutlc lcrtgth. []incl tlrc angLrlar velocity of link CD when angic llAD ,, 60" 1r),

(r) relalive velocity melhod (ii) Instantaneous centl'c ntethod. (20 \lart<s)

Module-3
ilsllli-t cotttplex algcbra dclile exprcssious lbr l'clocrty ancl acccicralion o1'tlrc;riston angrrlar
;rcct'lt't'rrliott rrltconncctirrn rrrtl r-rf a slidel cr;rnk rrrr:<'lltnisrl . (2() \larlir)

IJcrive Freudcnstcin's equation
I)csigrr a [our linl< nrcchanisrn

il.
b.

f corrcct steering and cxplain Ackernlrrr
( l{} \llrks)

oti.
for slidcr crank nrcchanisr"r'r. (10 Nlarks)
to coordinate three positions of the input ancl thc oLrtl.rril a.;

lollows:
0, = 70o

0. =, jjo
0, '' 50o

0r " 35o

$2 = 45o
(l). . 60o

I of'2

(10 \larks)
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Module-4
A cltrrt r'()lltcs at ii Lrnllilrur spcrecl o1'300 rpr-n cloclovisc and givcs an oscillating lbllow'cl
l5urrn ionu,. an anguliir clisplaccnrent rrt',10" in r'ach stroke. 'I'he fbllowcr i1- llttecl with a

rollur o[']0rrrrr ilianreter rviriclr irrakcs coutact li'ith tlrc carl. 'l'he ttrtu'axl und inuald
riispiaccnrcnts ol'tlic firllorvcr caci'r occupying l20o cam nrtation ancl there is ntl du,ell rn thc
liftcrl positit-rrr. 'lhc fbllowcr nloves throughout with StlM. The axis of fulclum is 80mnr
lilm the aris ol cam anci le ast clistance of roller axis fiom cam axis rs 40rnm. (20 \'larks)

OR
A vertical spindle supplied rvith a plane horizontal face at its iower end is actrrateri b1,a carr
keytcl to a Lrnifbnnly rotating shaft. The spindle is raised througl-r a clisttrnce o1'30mn-r in onc
lbrth lcrlains at rest in one fburlh, is lowered in one thircl and rcmains a1 r'cst ftrr the
rcrraindcr ol.ii complete revolution. Draw the profile assuming the least racliLrs ol carrr

pnrlilc trs "ljrnni snci that the spindle moves with unifbrrn acceleration and retardation on
both ascent ancl descent. horvcvcrr during descent dcceleration pcriod is half thc accclcratiorr
periocl. The aris of the spindle: passes through cam axis.'fl-ic carn rotatcs rn anticlockrvise

(20 \'larkslti it'ectitrn.

Module-5
a. I)crir,e un crprcssion fbr nrinimlrnr r-rumbcr ol'teeth neccssar),'for gear to trvoicl urtcrl'crence,

(10 \larks.y
b 'l'lrc stanrllld lLrll tlcpth l-1',,'' gcar havc modulc of'5rrrn. 1'hc liinion [ras 15 lccth ancl thc

ruclrr hls (r(i lt'ctir .,\ddcndLrnt - I rnittiulc.
(l) Sltou' thut thc gcar r'r rll rnLcrl':re '"r ith pinion
(ir) ShoLrld thc prcssurc rrnglc bc increascd to climinarc thc intcrlbrcnce'l (10 \trirks)

OR
a. Flrplain the terrn tlain valvc and velocity ratio Lrsecl in gclr train. (t).1 tlarlis)
b. In ar-r epicyclic gcartrain the internal wireels A, B anci thc comp<,runci r,vheel C ancl D rotate

inciepcndently abor,rt the axis'O'. l'he wheels E and F rotate on a pin fixecl to thc arrn C. I:
geuls rvith A ancl Cl, anci F gears r,viflr B and D. AII the rvhcels havc same pitch and the
nuntbcr ol'teeth on [r and F are l8;(] ,. 28, D ,- 26.

i i) Slictch Ihe lrL-lingcrLrcrr-rt

(ri) Find tirc rtr"rmbcr ol'teeth on A and B
(iii)11'thc alnr (l makes l-50 rprr CW and A is frxed llnci thc spccd ol'[3.
(ir,) I1- the iirnr (l rnake s I 50 rpm CW and wheel A makcs 1 5 rpm CCW find the speecl of'B

(16 I'larks)

8

9

10
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Mechanical Me

Time: 3 hrs

Note: Answer any FIVE full

I a. Define metrology. State the
b. Distinguish between line
c. Four length of bars

standard calibrated
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(06 Marks)
to be calibrated with
metre. It is also found

that, bar B is 0
is 0.0001 mm
longer than

)

4

5 a. Derive the

b. 'With a neat sketch, e

are its applications?

longer than bar
than bar A. The

standard metre

construction and working of tool makers microscope. What
(10 Marks)

(10 Marks)
(10 Marks)

A, bar C is 0.0004 mm longer than bar A and bar D
length of all four bars put together is 0.0003 mm
. Determine the actual dimension of each bar.

(08 Marks)

Module-3
for the effective diameter of screw thread using two wire method.

(10 Marks)
xplain,th,g

' 
: i:1:

OR
a. Explain how gear tooth Vemier caliper is used to measure gear tooth thickness.
b. With a schematic diagram. explain the working principle of CMM.
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'+ ''Lr,':::t 18ME46B/18MEB406

a.

b.
c.

3a.
b.
c.

(05 Marks)
(07 Marks)

Also sketch the

(08 Marks)

Module-2
With a general sketch, explain the limits, tolerancc. fits, allowances and deviations.

(10 Marks)
What is meant by intcrchangeability? State its advantages. (06 Marks)
Enumerate the classification of plain gauges. (04 Marks)

OR

b. With a

c. Sketch

(04 Marks)
(08 Marks)
(08 Marks)



la.
b

8 a. What is kansducer? Sketch and

b. With a neat sketch, explain

9 With a neat sketch,
lilu-;*1.:,:,,

brdftp dynamometer

ofCRT

Module-5
working of Rope

principle of transducers.
(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

$

a.

b.
the

With a neat the working of Mcleod gauge.

OR
10
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Module-4
Explain the generalized measurement system with the aid of block diagram. (10 Marks)

Explain the following terms:
(i) Sensitivity (ii) Repeatability (iii) Lineanty
(iv) Threshold (v) Least count

Write short note on gauge factor.
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